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2 Intrateam and Extrateam Problem-Solving 
Communication and Team Performance in 
Multi-Organization, Multi-Team Projects 
2.1 Introduction 
In this chapter a closer look is taken at the first relation of the conceptual model 
on a local level – the influence of problem-solving communication on team 
performance in MOMT projects. Research has shown that communication has an 
influence on team performance (e.g., Allen, 1977; Ancona and Caldwell, 
1992a,b; Dougherty, 1992; Hoegl et al., 2004; Katz, 1982; Keller, 1986, 1994; 
Kratzer, 2001; Leenders et al., 2003; Rasker, 2002). But since these studies were 
mainly conducted in small- and medium-scale organizations on different 
communication contents, their results cannot be easily transferred to complex 
organizations like MOMT projects where complex new products are developed.  
As described in Chapter 1, to successfully handle complexity, problem-solving 
communication within and between the teams is crucial. As Meyer (1993) states, 
teams are directly responsible for gathering, processing, and using information in 
the product and process development in order to meet the time, quality, and cost 
targets. Therefore, here the central research sub-questions are:  
 
1a) What is the influence of intrateam problem-solving communication 
on team performance in MOMT projects? 
 
1b) What is the influence of extrateam problem-solving communication 
on team performance in MOMT projects? 
 
In order to be able to study these relations for MOMT projects, a theoretical basis 
for hypotheses development is needed that meets the following requirements: (1) 
the information exchange to solve design problems (problem-solving 
communication) has to be analyzed (2) on different levels (intrateam and 
extrateam) and (3) within and between organizations (collaboration of teams with 
members from different organizations). As Keller (1994) argues, the information 
processing of a group (team) includes communications within and outside that 
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group (with other teams of the project)3. In MOMT projects across but also within 
teams the members are from different organizations. Additionally, (4) there has to 
be an effect on the dependent variable team performance. 
In this research the information-processing theory (Galbraith, 1973, 1977) is 
chosen because it meets all these requirements. The underlying approach is based 
on the view that organizations are information-processing systems that need to 
successfully deal with work-related uncertainty in order to perform well – 
requirements (1) and (4) are met. Complexity in NPD causes uncertainty 
encountered in carrying out a specific task (Kim and Wilemon, 2003). Galbraith 
(1973: 5) defines uncertainty as the “difference between the amount of 
information required to perform a task and the amount of information possessed 
by the organization”. 
The information-processing theory has been mostly applied for explaining 
internal organizational issues within and between work-unit relations (e.g., 
Ancona and Caldwell, 1992a; Daft and Lengel, 1986; Tushman, 1978a, 1979; 
Tushman and Nadler, 1978; Van de Ven et al., 1976). In recent years it has been 
extended to explain inter-organizational relations (e.g., Bensaou and 
Venkatraman, 1995; Premkumar et al., 2005) – requirements (2) and (3) are met.  
Thus, this theory can be employed to explain the influence of problem-solving 
communication within and between organizationally diverse teams on team 
performance in MOMT projects. As these projects are very complex and 
technology-intense they face a high uncertainty. According to the information- 
processing theory there is a high communication need to reduce that uncertainty. 
As Shenas and Derakshan (1994) state, high complexity and non-routineness 
require intense communication. The development of a new product, hence, can be 
viewed as a process of uncertainty reduction, or alternatively, as a process of 
information collection and processing (Souder and Moenaert, 1992) in order to 
successfully manage the complexity in that process.  
 
In addition to the complexity, the information-processing need is defined by the 
team performance aspects studied – either team effectiveness or team efficiency. 
As Galbraith (1977: 37) defines: “The amount of information required to perform 
a task is a function of the nature of the task itself and the level of performance”. 
This means that there is no one best way to communicate and no way of 
communicating is equally successful. Firstly, there are several relevant 
problem-solving communication variables – all with distinct 
information-processing capabilities (Galbraith, 1973). Secondly, referring to the 
                                                     
3 “Both domains are important because the primary activities of project groups are to import  
    scientific and technological information, communicate and process the information into  
    technological innovations, and then export the innovations to another part of the organization or  
    outside the organization” (Keller, 1994: 169). Just like organizations that are viewed as ‘open  
    systems’ (e.g., Katz and Kahn, 1966; Lawrence and Lorsch, 1967), the same can apply to teams. 




distinction of team effectiveness and team efficiency, no communication pattern 
can be equally successful. Several studies have shown a distinct influence of 
communication on team effectiveness and team efficiency (e.g., Hoegl and 
Gemuenden, 2001; Keller, 1994; Schönrok, 2007).  
Therefore, influences of relevant communication variables – introduced in the 
next section – are addressed separately for each team performance measure and 
hypotheses are stated. As described in the first chapter, team effectiveness refers 
to meeting the product quality requirements and efficiency to being on time and 
within budget. 
 
2.2 Problem-Solving Communication Variables Relevant 
for Team Performance in Multi-Organization, 
Multi-Team Projects 
Several different communication variables that can determine team performance 
have been studied in research on NPD projects. In MOMT projects, team 
performance depends on to what extent problem-solving communication within 
and with the other teams is capable of facilitating the high information processing 
to solve complex design problems. As Bell and Kozlowski (2002: 19) emphasize: 
“Such tasks are typically highly entrained temporally, with demanding pacing 
requirements for intrateam processes and for the team’s interface with the 
external context”. This means, to perform complex design tasks, (1) intense 
workflow – joint problem solving and decision making – and (2) effective 
leadership functions are required (Bell and Kozlowski, 2002; Tushman, 1979).  
In this research, intense workflow in the problem-solving process refers to how 
often it needs to be communicated (frequency) – to have (timely) access to the 
required information for joint problem solving. It also refers to the process of 
communication, how the new design problems are creatively solved in 
interaction. Because of the high non-routineness of the tasks, it is difficult to 
make decisions about what the outcomes are and how to best solve the design 
problems (Premkumar et al., 2005). This ambiguity is studied by the work-related 
discussion on defining the goal, and finding and selecting the solution – task 
disagreement – among the team members. The relevance of communication 
frequency and task disagreement for creative performance of NPD teams has 
been found, for instance, in the research by Kratzer and colleagues (2006), and 
Leenders and colleagues (2007). Effective leadership functions are referred to the 
coordination of the problem-solving process versus the involvement in that 
process – representing different team leader roles in MOMT projects. It is widely 
acknowledged that a team leader can significantly impact the internal dynamics 
and outcomes of a team (Yukl, 2002). 
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2.2.1 Communication Frequency 
As emphasized in the information-processing theory, frequent communication 
within and between teams is required to reduce the uncertainty inherent to the 
development of complex new products (Souder and Moenaert, 1992). The many 
differently specialized team members need to communicate (De Vries, 1994) to 
create new knowledge or concepts required for accomplishing the non-routine 
tasks (Tushman, 1979).  
With access to these diverse perspectives – information, ideas, and knowledge 
– the complex design problems can be creatively solved. This is especially crucial 
when the members and teams are dependent on each other – joint problem solving 
–, and/or when they need to react quickly to potential changes in the complex 
NPD process. For instance, Allen (1977) found in his research on an R&D 
organization that more communication between team members and others in the 
organization occurred in high-performing development teams than in 
low-performing teams. 
Every individual can be viewed as a pool of knowledge that needs to be 
transferred to have access to this previously acquired information (Souder and 
Moenaert, 1992), and to assemble a heterogeneous knowledge base (Daft and 
Weick, 1984). Among the differently specialized team members mutual 
understanding is crucial as it facilitates effective information exchange (Lipnack 
and Stamps, 1997) and hence, drives technological innovation forward 
(Dougherty, 1992). Frequent communication is needed – a “process in which 
participants create and share information with one another in order to reach a 
mutual understanding” (Rogers and Kincaid, 1981: 63). Team leaders have to 
coordinate and facilitate that communication. 
 
2.2.2 Team Leader Role 
As stated above, within complex NPD projects like MOMT projects, the teams’ 
leaders can have different roles. Besides the classical role of team leaders as 
managers who only coordinate the problem-solving process among their team 
members, chief engineers who are fully involved in this process are also 
important. These two team leader roles can be referred to the ‘promotor’ 4 
discussion in innovation literature (e.g., Hauschildt, 1998; Hauschildt and 
Gemuenden, 1999; Hauschildt and Kirchmann, 2001).  
                                                     
4  “Promotors are individuals who give active, intense support to the innovation process”  
    (Hauschildt and Kirchmann, 2001: 43). There are three promotor roles named: ‘power promotor’,  
    ‘technical promotor’, and ‘process promotor’. The ‘power promotor’ – with hierarchical power 
    to shield the innovation from opposition and unwillingness – can be referred to the project  
    manager; hence, is not studied in this research. 
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The manager team leader acts as a ‘process promotor’ – someone who is 
knowledgeable about the organization and supports the innovation process 
(Hauschildt, 1998; Hauschildt and Kirchmann, 2001). The main tasks of team 
managers are the assignment and definition of tasks and goals (Locke et al., 1981, 
Muczyk and Reimann, 1997), and the creation of structures that enhance 
communication in order to achieve them (Sarin and McDermott, 2003). As Bell 
and Kozlowski (2002) state, task complexity makes coordination critical. This 
need for team managers becomes particularly crucial for task interdependencies 
and potential changes in the NPD process and interfaces.  
The chief engineer, in contrast, acts as a ‘technology promotor’ or ‘promotor by 
know-how’ – contributing specific knowledge to the innovation process that can 
be employed against barriers of ignorance (Hauschildt and Kirchmann, 2001). He 
is actively involved in the problem-solving process. Alternatives are generated to 
solve the problems and settle the solutions (Hauschildt, 1998). High team leader 
involvement in the intrateam problem-solving process is crucial for solving 
complex new design tasks, to contribute to and combine the diverse knowledge 
and discuss solutions from different perspectives. As Wageman (2001) states, 
such hands-on coaching5 can directly affect team members’ engagement with 
their task and the degree to which they accept collective responsibility for 
performance outcomes. 
 
In Figure 2.1 these two pure leadership types – team manager and chief engineer 
– are presented in communication networks with the team leader (TL) and team 
members (TM). The dashed lines represent the process-oriented, managerial 
communication and the continuous lines the problem-solving communication.  
 
    Figure 2.1   Team leader role: team manager versus chief engineer 
 
                                                     
5  Coaching includes, for instance, feedback, seeing members’ input, and being accessible and  












           managerial communication                problem-solving communication 
                                                                                TLR
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In contrast to managers, the chief engineers’ communication with his/her team 
members is mainly on problem-solving issues rather than on managerial issues. 
The team manager facilitates the problem-solving communication among his/her 
team members, whereas the chief engineer is involved in that communication 
network himself. Hence, the team manager can be described as having the task of 
‘that’ the goals are reached and the chief engineer of ‘how’ the goals are reached. 
Also hybrids of team leaders exist who have a certain degree of involvement in 
the problem-solving communication within their team that can be placed on the 
continuum ranging from very low (manager) to very high (chief engineer). Thus, 
in this research the team leader role in MOMT projects is defined by the team 
leaders’ involvement in the intrateam problem-solving communication. Due to 
the limited information-processing capacity of individuals (Boisot, 1995) it is not 
expected that team leaders are involved to a very high degree in both managerial 
and problem-solving communication. 
2.2.3 Task Disagreement 
There can be different forms of disagreement among team members in the NPD 
process that all have a distinct influence on team performance. For instance, 
Amason and colleagues (1995) define two kinds of disagreement: the substantive, 
task-related or cognitive disagreement, and the disagreement over personalized, 
individual matters (affective conflict6). The latter disagreement, expected to be 
harmful to teams as it refers to interpersonal tension and animosity (Jehn, 1995), 
is not studied in this research.  
Though recent literature has revealed negative influences of task disagreement 
on team performance (cf. meta-analysis by De Dreu and Weingart, 2003), it is 
expected to be beneficial under a limited set of circumstances, namely when 
cooperatively working on non-routine tasks (De Dreu, 2008). 
 
Here task disagreement is defined as task-related discussions concerning what 
and how the tasks should be executed/accomplished – i.e., the definition of goals, 
and the creation and selection of solutions. A certain degree of task disagreement 
within teams of MOMT projects is required as the members have to jointly solve 
non-routine complex design problems that are characterized by high task 
difficulty (low analyzability) and high task variability. Because non-routine tasks 
typically have no standard solutions they require some consideration by the team 
(De Dreu and Weingart, 2003). 
                                                     
6 Please note: Since in literature ‘conflict’ is often interchangeably used with ‘disagreement’, a  
  clear distinction is made in this research. Differences in opinions on task-related issues are  
  defined as ‘task disagreement’ opposed to ‘conflict’ defined as disagreement about personal  
  matters. 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   




   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   








Since there are different solution-finding processes (Van de Ven et al., 1976) 
and many acceptable solutions for complex design problems (Dym, 1994), it is 
important to discuss which processes and solutions should be applied to perform 
well. Engaging in deep and deliberate processing of task-relevant information 
fosters learning and the development of new and sometimes highly creative 
insights, leading to more team effectiveness (Jehn, 1995). In addition, a limited 
commitment to existing solution ideas reduces the amount of redesign work that 
needs to be undertaken if design ideas are found to be incompatible (Ball et al., 
1998). As De Dreu (2008) argues, joint problem solving (constructive 
controversy and integrative negotiation) 7  is an important condition for task 
disagreement to have positive functions.   
 
Task disagreement, thus, is beneficial – even necessary – for performing 
non-routine tasks (Muller, 1999). It plays a crucial role for the team’s creative 
performance (Kratzer et al., 2006). As King and Anderson (1990) proposed, 
creativity at the team level explicitly incorporates the interpersonal discussion 
among the members.  
The focus is only on task disagreement in the intrateam problem-solving 
communication as according to the project structure – the multi-team approach 
discussed in the first chapter – the solution finding and selection is expected to 
mainly take place within teams. Since most design problems occur here, less task 
disagreement among the teams of MOMT projects is required. 
 
 
These three variables are relevant for studying the influence of problem-solving 
communication on team performance in complex NPD. As Chiu (2002: 187) 
states: “The effectiveness of design communication becomes critical for 
designers in sharing design information [frequency], in decision-making [task 
disagreement] and coordinating design tasks [team leader role]”.  
They each represent different capabilities to acquire and process information 
that has to match the information-processing needs in complex NPD (Premkumar 
et al., 2005). Since there are different requirements for a team to be effective and 
efficient, distinct relationships for the intrateam and extrateam communication 
are expected, as addressed below.  
                                                     
7 Research suggests that task disagreement has positive influence on team performance when team  
  members perceive cooperative rather than competitive goal interdependence (De Dreu and  
  Weingart, 2003). The members “engage in integrative negotiation, open-mindedly debate issues  
  and opposing points of view, and seek solutions that benefit all rather than some”; thus, there is  
  more constructive controversy than when competitive outcome interdependence is perceived (De  
  Dreu, 2008: 7). Hence, collaboration is likely to minimize, if not reverse, the negative effects of  
  task disagreement on team performance (De Dreu and Weingart, 2003). 
                             TD
IS                                                                                           
 




2.3 Intrateam Communication Æ Team Performance 
In this section hypotheses are derived from the information-processing theory on 
how the communication frequency, team leader role and task disagreement 
within teams of MOMT projects influence team effectiveness and team efficiency 
respectively in the problem-solving process. In the following section a closer 
look is taken at the influence of the extrateam communication – the teams’ 
communication frequency with the other teams.  
2.3.1 Frequency of Intrateam Communication  
Intrateam Communication FrequencyÆ Team Effectiveness 
In the development process of complex technology-intense new products, due to 
non-routineness known methods or solutions cannot be simply derived from 
previous projects. Teams, thus, need to be flexible and try new approaches and 
solutions (Levitt et al., 1999). The team members need to be highly connected – 
allowing for frequent, substantial communication – to increase the opportunity 
for feedback and error correction, for intermixing theoretical principles, ideas and 
solutions, and for generating and synthesizing different points of view (Katz and 
Tushman, 1979; Tushman and Nadler, 1978).  
In MOMT projects, this frequent problem-solving communication among team 
members is particularly crucial in the creation of new solutions for the complex 
new design problems. In order to be able to creatively create several alternative 
solutions to a design problem, the members’ diverse knowledge and expertise 
need to be exchanged and combined to create new solution knowledge. The 
involvement of all team members in the problem-solving process is required to 
meet the quality criteria as they have all been selected based on their specialized 
expertise in relation to the team’s task.  
Strong internal team collaboration allows the team members to contribute their 
task-relevant knowledge and expertise to the team (Hoegl et al., 2004), which 
needs to be integrated for effectively performing the assigned complex tasks 
(Hoegl and Gemuenden, 2001). As Shaw (1954) emphasizes, this availability of 
information – contributions from all team members – is critical for solving 
complex problems.  
Team members should communicate often to generate and share new ideas or 
solution approaches for these creative problems (Katz and Tushman, 1979). This 
high interaction should result in more and better new ideas (West, 1990) and 
better decision making (Hackman, 1990; Moye and Langfred, 2004; Tjosvold, 
1985) as it makes the cross-fertilization of ideas more likely (Mumford and 
Gustafson, 1988). As Brown and Eisenhardt (1995: 358) state: “High internal 
communication increases the amount and variety of information flow and, so, 





   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   




Additionally, because of high task interdependence among the team members 
there is a great need for collaboration (March and Simon, 1958; Thompson, 
1967), and hence, for very frequent intrateam problem-solving communication. 
Especially when the dependence is reciprocal, it forces an overlap of joint 
problem solving because neither task can proceed without the other (Van de Ven 
and Delbecq, 1974). Clark and colleagues (Clark and Fujimoto, 1991; Clark and 
Wheelwright, 1993; Wheelwright and Clark, 1992) define this combination of 
activity overlap and intense communication as ‘integrated problem solving’. 
 
But research on communication and creative processes within teams (e.g., 
Leenders et al., 2003, 2007; Nijstad, 2000) has also shown that although frequent 
communication among members is required, it should not be too excessive as this 
can result in creativity blocking.  
Creativity blocking can occur, for instance, because of ‘groupthink’. This 
situation, in which team members override their motivation to realistically 
appraise alternative solutions (Janis, 1972), emerges especially within groups 
with high levels of cohesion (Jehn, 1995) – that is, very frequent communication 
among all the team members. These high levels of interaction can lead to team 
members’ enthusiasm for an innovative idea rather than a clear evaluation of its 
real value (Leenders et al., 2007). This unrestrained enthusiasm, which Nicholas 
(1994: 19) calls ‘too much spirit’, can reduce the number and quality of problem 
solutions generated by the team (Nyström, 1979) and lead to poor decisions 
(West, 1990). 
Groupthink, thus, infects any group in which the members fail to critically 
evaluate their own ideas, choosing to ‘get along’ instead of challenge their 
assumptions and perspectives (Amason et al., 1995). Such “conformity to group 
standards becomes unfortunate when it inhibits free expression or when the group 
rejects the person who innovates without examining or understanding his 
contributions” (Maier, 1970a: 269). 
 
Therefore, the frequency of problem-solving communication within teams needs 
to be according to the complexity – the uncertainty they are facing – in order to 
be effective. As shown above, in MOMT projects a relatively high degree of 
communication frequency among the interdependent team members is needed to 
combine their diverse knowledge for creatively creating new solutions to the 
assigned complex new design problems. But at a very high degree of frequency, 
problem-solving communication becomes detrimental: instead of facilitating 
creativity for solving non-routine complex tasks it will be blocked, which then 
results in lower team effectiveness.  
Hence, for MOMT projects an inversely u-shaped relationship of team 
effectiveness and problem-solving communication frequency within teams is 
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among the interdependent members can be accomplished through relatively high 
communication” [emphasis added].  
 
H1a:  The frequency of intrateam problem-solving communication  
             has an inversely u-shaped relation with team effectiveness. 
 
Intrateam Communication Frequency Æ Team Efficiency 
Since within MOMT projects complex new products are developed under severe 
time and budget constraints, it is crucial that the intrateam problem-solving 
communication frequency occurs accordingly. However, because the team 
members perform non-routine design tasks, it is difficult to judge whether the 
problem-solving process is according to schedule and budget. When solutions are 
creatively developed for the design problems at hand there is a lower risk of 
redesign that otherwise would exceed this planning. As Von Hippel (1990) 
emphasizes, to carry out a design process efficiently there is a need for creative, 
interactive problem solving.  
In order to have the members’ diverse knowledge, skills and information timely 
available, frequent communication among them is required (Katz and Kahn, 
1966; Leenders et al., 2003; Qureshi and Vogel, 2000; Trott 1998). It is believed 
that it also increases the awareness of who knows what in the group – 
development of transactive memory – which leads to more efficiency at solving 
problems (Moreland and Myakovsky, 2000) as this facilitates direct access to the 
information needed. Such intense internal problem solving, hence, is important to 
meet deadlines and milestones (Hoegl and Weinkauf, 2005) because it ensures 
quick transmission on actual demand (Forza and Salvador, 2001). Thus, for being 
efficient in complex NPD, frequent communication is required to process 
information needed on time and within budget to be able to act accordingly. 
 
However, intrateam problem-solving communication should not be too frequent. 
Team members can process only a limited amount of information due to limited 
resources, energy, time, and cognitive capacity (Boisot, 1995; Galbraith, 1973; 
Hanneman and Riddle, 2005; Nijstad, 2000). When team members are engaged in 
more information processing than needed they are likely to be distracted from the 
proper focus, or frustration or confusion may develop among them (Keller, 
1994).  
Distractions can reduce the ability to process information (Janis and Mann, 
1977). For instance, as Shalley (1995) defines, distraction can cause attentional 
overload which leads to a restriction in cognitive focusing, and may cause team 
members to rely on cognitive shortcuts to avoid taxing the attentional capacity.  
Too much information, thus, overloads the capabilities of team members and 
inhibits their performance (Goodman et al., 1986 in Patrashkova and McComb, 
2004: 84), which negatively influences team performance. As Patrashkova and 






   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   










individuals must sift through everything in order to find the relevant pieces, 
thereby using their limited time to process unnecessary information”. Persons 
with access to too much information, hence, are less able to select and use 
relevant information (O’Reilly, 1980). As Cooper (2003: 135) specifies: 
“irrelevant or false information can divert attention from important tasks, force 
users into an information overload situation, consume valuable resources (e.g., 
project member time) and reduce sensitivity to key issues”. Therefore, very high 
intrateam problem-solving communication results in low team efficiency 
 
This means that in teams of MOMT projects with low intrateam problem-solving 
communication frequency the members are not able to solve the complex design 
problems on time and within budget. A moderate frequency is important to have 
the information required in the problem-solving process timely available, 
whereas very frequent communication leads to information overload preventing 
the team from being efficient. Therefore, the following hypothesis is stated:  
 
H1b: The frequency of intrateam problem-solving communication  
                has an inversely u-shaped relation with team efficiency. 
 
In summary, in MOMT projects a moderate degree of intrateam problem-solving 
communication frequency is expected to be important for teams to be effective 




2.3.2 Team Leader Role in Intrateam Communication  
As described in section 2.2.2, team leaders can have different roles based on their 
degree of involvement in the intrateam problem-solving communication, which is 
increasing starting from pure managers over hybrids to pure chief engineers. 
These different team leader roles are expected to have a distinct influence on team 
effectiveness and team efficiency in MOMT projects. As Edmondson (2003) 
states, research on NPD teams has shown that leader behaviors critically 
influence team performance as these teams face higher demands for problem 
solving. 
 
Team Leader Role in Intrateam Communication Æ Team Effectiveness 
At first a closer look is taken at the low team leader involvement, namely the team 
manager role – referring to the coordination of the complex problem-solving 
process. Teams perform well when all the different tasks and interdependencies 
among the team members are coordinated (Wageman, 2001) and the 
responsibilities of each individual team member are clarified (Sarin and 
McDermott, 2003). Creating such a task-focused structure has been found to 
reduce dysfunctional communication (Antonioni, 1996). It also allows the leader 
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to impart mental models and shared vision to the team members (Madhavan and 
Grover, 1998).  
The initiation of structure improves communication and understanding among 
the team members (Sarin and McDermott, 2003), which results in better problem 
solving as their different knowledge and expertise is effectively shared and 
combined. In contrast, as research has shown, a lack of task structure and failure 
of team members to understand roles and responsibilities is a major barrier for the 
success of cross-functional development teams (Wilemon and Thamhain, 1983 in 
Sarin and McDermott, 2003: 712). 
In cross-functional teams the leader is often in the unique position of being able 
to see the whole picture and understand how different sources of expertise fit 
together (Wheelwright and Clark, 1995). To successfully integrate the team 
members’ knowledge for solving complex design tasks the communication 
among them needs to be facilitated. As Katzenbach and Smith (1993) state, the 
team leader needs to strengthen the mix and level of skills of the team members. 
A positive influence of the team leader role as a team manager on team 
effectiveness is expected because he effectively facilitates the problem-solving 
communication from ‘outside’.  
But when the team leader is more involved in the intrateam problem solving he 
is less able to successfully manage that process from outside. This means he can 
no longer act as a ‘process promotor’ who facilitates innovation (Hauschildt and 
Kirchmann, 2001). Up to a certain degree this then results in lower team 
effectiveness. 
 
A very high team leader involvement in the problem-solving process – i.e., chief 
engineer role or ‘technology promotor’ – again will lead to higher team 
effectiveness. Such a team leader can contribute his specialized knowledge and 
combine it with the team members’ expertise in the complex problem-solving 
process. Thus, the leader is able to broaden the team’s repertoire of these skills 
through appropriate problem-solving communication, facilitating 
problem-solving discussions (Wageman, 2001). As Hauschildt and Kirchmann 
(2001: 44) emphasize, active, intense support by means of specific knowledge is 
important: “The technology promotor is the nucleus of the innovation process.”  
Because in MOMT projects the tasks are less analyzable and more variable – 
more complex and uncertain – a greater number of mutual adjustments among the 
group members (March and Simon, 1958; Perrow, 1970), including the team 
leader, leads to higher team effectiveness. Thompson (1967) defines ‘mutual 
adjustment’ as coordination by feedback, based on transmission of new 
information during the process of action. It is accomplished by group judgments 
(Van de Ven and Delbecq, 1974) and a high decision-making activity 
(Thompson, 1967). With this coaching, teamwork is promoted rather than relying 









This means that because team members are also involved in the 
decision-making process the team can be more effective. Participation in the 
decision-making process promotes an integrative approach to problem-solving 
(Muczyk and Reimann, 1997), hence group problem-solving – the coordination 
of activities through joint, simultaneous interaction (Galbraith, 1973). 
In the development process of complex new products the amount of 
information needed is diverse and large (De Vries, 1994; Emmanuelides, 1993; 
Keller, 1994). As found in NPD research, in teams of complex NPD a single 
person – regardless of tenure, status or skill – cannot have enough knowledge to 
oversee all highly technical areas of expertise proficiently (Leenders et al., 2007), 
not even the supervisor (team leader) (Tushman, 1978a). Leaders, thus, should 
not be sole decision makers but facilitators of groups of decision makers, 
effectively integrating the expertise and opinions of all members by facilitating 
communications among them (Leenders et al., 2002; Maier, 1970b; Nicholas, 
1994). This combination of the members’ diverse expertise and the creation of 
new knowledge are especially crucial because the team members, including the 
team leader as chief engineer, need to be creative in solving complex design 
problems.  
Since they have to process a lot of information to accomplish their team’s 
complex design tasks – to deal with these substantial information-processing 
requirements – peer leadership is needed (Becker and Baloff, 1969). Such a 
participatory style of leadership makes the communication among the team 
members more effective as it encourages team members to take a broader view of 
their jobs and consider a wider variety of information, inputs and constraints in 
the decision-making process (Sarin and McDermott, 2003). Additionally, while 
coaching, the team leader can mitigate power imbalances through self-disclosure, 
noting awareness of one’s own fallibility (Gabarro, 1987). 
Motivating input, on the one hand, and minimizing power differences, on the 
other hand, has a positive influence on team performance (Edmondson, 2003). 
Hence, teams are effective in solving complex design problems when the team 
leader has a chief engineer role. 
 
In summary, in MOMT projects both team leader roles – the team manager and 
chief engineer – are expected to have a positive influence on team effectiveness. 
This means very low and very high team leader involvement in the intrateam 
problem-solving process are positive, while a moderate involvement is negative. 
Being a team manager allows for providing a structure that facilitates the 
problem-solving communication – acting as ‘process promotor’, whereas a chief 
engineer supports group problem-solving – acting as ‘technology promotor’. 
However, a mix of both team leader roles neither provides a full overview for 
successful management of the information exchange nor allows for deep 
involvement in the problem-solving process, both of which were argued to have 
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Therefore a u-shaped relationship with team effectiveness is hypothesized: 
 
H2a: The degree of team leader involvement in intrateam problem- 
solving communication has a u-shaped relation with team 
effectiveness. 
 
Team Leader Role in Intrateam Communication Æ Team Efficiency 
In complex NPD like in MOMT projects due to non-routineness there is a high 
risk of potential changes in the process or in interfaces. Teams have to be 
coordinated facing uncertainty as communication cannot be scripted in advance 
(Edmondson, 2003). Hence, the design process needs to be monitored and 
managed accordingly.  
To deal with novel situations – task variations – a high degree of internal 
flexibility is required (Drazin and Van de Ven, 1985; Tushman, 1978a, 1979). To 
enable this, the team leader should not be too involved in the problem-solving 
process. Instead, the team leader as manager or ‘process promotor’ should have 
a good overview of the planning and manage the complex problem-solving 
process according to schedule and budget. The goals have to be clearly 
formulated and communicated to the team members; by doing so, a structure is 
provided in which the objectives can be achieved (Sarin and McDermott, 2003).  
As Cooper (2003) states, within the team the leader needs to coordinate the 
flow of information that the team members are communicating appropriately. 
This means the leader has to monitor the time and quantity of the information 
exchange (Patrashkova and McComb, 2004) that it is according to the team’s 
design task complexity and planning. This is especially crucial in MOMT 
projects working under severe time and budget constraints. 
Thus, based on the above discussion, teams with a leader who has a managerial 
role – coordinating and facilitating the problem-solving process – will be more 
efficient.  
 
However, when the team leader is more involved in the problem-solving process, 
it becomes difficult to maintain a good overview and to manage the team 
according to schedule and budget. This applies especially to team leaders with a 
chief engineer role, who have a very high degree of involvement. They are more 
specialized in design problem solving than in team and process management – 
‘technology promotor’ versus ‘process promotor’. Hence, they communicate 
with all team members in the problem-solving process. 
There is a risk that important information is overlooked by the leaders because 
of that frequent information flow (Forza and Salvador, 2001). Team members 
may receive important information for solving design problems too late, which 
requires them to disregard previous work in light of this ‘new’ information and 
start over again (Leenders et al., 2007). This will result in not meeting the 






   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   










Hence, in teams of MOMT projects, to be efficient the team leader should be less 
involved in the problem-solving communication, adopting a managerial role 
rather than that of a chief engineer.  
 
H2b:  The degree of team leader involvement in intrateam 
problem-solving communication affects team efficiency 
negatively. 
 
This means that within teams of MOMT projects the leaders are expected to need 
to have a manager role to perform well with respect to effectiveness and 
efficiency. Team leaders with a chief engineering role are hypothesized to only 
have a positive influence on team effectiveness. This distinct influence has also 
been found in a study on product innovations by Hauschildt and Kirchmann 
(2001), where sole technology promotors – chief engineers – have a positive 
influence on technical success but not on financial success. 
 
2.3.3 Degree of Task Disagreement in Intrateam Communication  
 
Team members can disagree because of differences in their opinions related to the 
task (Jehn, 1995). In Section 2.2.3 this task disagreement was defined as the 
discussion on defining tasks’ goals, finding and selecting solutions to solve the 
agreed-upon design tasks. The less team members agree the higher the degree of 
task disagreement 
To a certain degree this task disagreement plays a crucial role in the complex 
NPD process characterized by high task non-routineness. The extent to which the 
team members have to disagree in that process for their team to perform well is 
discussed following for team effectiveness and for team efficiency. 
 
Task Disagreement in Intrateam Communication Æ Team Effectiveness 
In MOMT projects members need to jointly solve the complex and non-routine 
design task assigned to their team. To be able to deal with this high complexity 
and information-processing requirements, group decision making is needed 
(Saavedra et at., 1993). Group decision making refers to successfully meeting the 
product specifications and requirements when there is agreement but also when 
there is disagreement on the team’s tasks among the team members. 
On the one hand, team members need to agree on the final result in terms of 
product and process that they are working on a common goal (Leenders et al., 
2007). This agreement is not only important in the beginning but also throughout 
the project since the development of a complex new product is non-routine and 
hence cannot be fully planned in advance. With increasing duration of the project 
more insight is gained and tasks might have to redefined and agreed upon. On the 
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solution approaches (Becker and Baloff, 1969; Tushman, 1979) to successfully 
accomplish these tasks.  
 
When team members agree upon goals it is clear to them what the tasks are and 
which product specifications and requirements should be met. They can then 
contribute their expertise by communicating with the other team members 
accordingly to jointly solve the design problems in order to accomplish the 
team’s tasks effectively. 
Additionally, consensus on the team’s goal – low task disagreement – is 
important to ensure work satisfaction among the team members who might 
otherwise get frustrated when there is disagreement or questioning of their work 
(Baron, 1990; Ross, 1989 in: Jehn, 1995: 295). This frustration can result in less 
willingness to share important information required for solving complex design 
problems. But with agreement on tasks the effort made by the team members is 
appreciated more. This then causes high satisfaction which, in turn, increases the 
contribution of their expertise – leading to higher group effectiveness (Gladstein, 
1984).  
Agreeing and working on common goals the team members, hence, can be 
more effective in the problem-solving process to find high-quality solutions for 
the assigned design problems. The more the team members disagree on the task 
the less they are able to define and work according to common goals. Higher task 
disagreement can then result in ‘task conflict’ – disagreement on personal matters 
– which negatively influences team effectiveness (Gladstein, 1984). Team 
members may become more committed to their individual positions and 
consensus is more difficult to achieve (Dougherty, 1992). 
 
But the higher the level of task disagreement among team members the more they 
also discuss the procedures and solution options for solving design problems in 
order to reach the common team goal. This open discussion on the different 
opinions can prevent team members from succumbing to groupthink and 
stimulates them to critically evaluate their varying perspectives (Janis, 1972; 
Leenders et al., 2007). Disagreement, hence, can serve as stimulant for further 
exploration (Maier and Hoffman, 1970).  
Additionally, this is crucial because “a lack of openness within a team (i.e., 
holding back important information) hinders the most fundamental function of 
teamwork, namely the integration of team members’ knowledge and expertise on 
their common task” (Hoegl and Gemuenden, 2001: 437). The quality of proposed 
alternatives and solutions is always improved when different specialists are 
involved (Leenders et al., 2002) since they have diverse opinions and views 
(Emmanuelides, 1993). In contrast, as Jehn (1995: 260) states: “Inadequate 
knowledge or assessment can lead to poor decisions and inferior products”. 
Disagreement, thus, can assist in developing new ideas and approaches to tasks 









solutions are created which either recognize or incorporate the different 
viewpoints (Hoffman et al., 1970; Maier and Hoffman, 1970). As Katz and 
Tushman (1979) assume, for creative problems performance may be positively 
related to the evaluation of new ideas or solution approaches. This means not only 
final solutions but also intermediate results should be communicated to reduce 
design oscillations (Mihm et al., 2003). 
Similarly, Levitt and colleagues (1999: 1488) argue: “The more alternatives 
evaluated, the higher the likelihood that a more ideal solution will be found”. 
Better decisions are made because disagreement encourages greater cognitive 
understanding of the issues being considered (Simons and Peterson, 2000). 
Therefore task disagreement can be seen as a major precondition for the 
necessary team learning effect (Fiol, 1994; Van Engelen et al., 2001), for making 
progress in the complex NPD process. High-quality decisions can then be made 
and superior products be created (Jehn, 1995).  
 
Positive effects of task disagreement on team effectiveness have also been 
acknowledged in research. For instance, Jehn (1995) found in her study on 79 
work groups and 26 management teams in the international headquarter of a large 
freight transportation firm, that task disagreement of members that have high task 
interdependence is positively related to group effectiveness. Additionally, the 
results of the research by Hoegl and Gemuenden (2001) on 145 software 
development teams from four German software development laboratories show 
that the balance of members’ contributions is one of the most critical performance 
factors. Because of their involvement in discussions and decision making, 
avoidable mistakes are less likely to occur. Similarly, Smith (1970) found in his 
study on a research laboratory engaged in petroleum engineering that a shared 
influence on technical decisions is associated with the productivity. 
These research findings and the discussion above suggest that a high level of 
task disagreement within teams of MOMT projects leads to high team 
effectiveness. As Tjosvold (1985) states, task disagreement is beneficial to group 
decision making and performance because of higher quality discussions and 
decision making. It fosters creative discussion about the satisfactory nature of the 
proposed solutions, which increases the quality of selected solutions, and thus 
facilitates meeting the product specifications and requirements. 
 
Hence, very low and very high task disagreement can be related to high team 
effectiveness. As moderate task disagreement contributes neither to agreement on 
common goals nor to successful discussions in the problem-solving process, it 
will lead to low team effectiveness. Therefore the following hypothesis is stated: 
 
H3a: The degree of task disagreement in intrateam problem- 
             solving communication has a u-shaped relation with team  








Task Disagreement in Problem-Solving Communication Æ Team Efficiency 
As with team effectiveness, for team efficiency the uncertainty in the process of 
complex NPD due to high non-routineness can be reduced by having a low degree 
or very high degree of task disagreement among the team members. However, 
here agreement is more important than disagreement.  
As Leenders and colleagues (2007) argue, agreement has an effect on efficient 
deployment of development sources. When team members agree on common 
goals they (are able to) work according to schedule and budget.  
With more task disagreement more discussions among the team members arise 
on how the design problems should be solved. Decision making can become more 
costly as the number of decision makers increases (Buchanan and Tullock, 1962), 
since more time is needed for a group to reach a decision than for a single 
individual (Becker and Baloff, 1969; Maier, 1970b).  
Task disagreement, thus, can hamper the work process by retarding crucial 
decisions, especially when team members are aware of their different opinions 
(Pelled, 1995). For instance, Ancona and Caldwell (1992a) found in their 
research on 38 new product teams in high-technology companies that the 
increased volume of ideas and changes can overwhelm teams with alternatives, 
making closure on final design even harder. With higher disagreement the team 
members’ cognitive system shuts down and information processing is impeded 
(De Dreu and Weingart, 2003). 
 
With increasing task disagreement among the members the team, thus, becomes 
less efficient. Only high levels of task disagreement can be positive for team 
efficiency as almost all different solutions are discussed, which leads to 
high-quality solutions that do not require time- and budget-consuming rework. 
As Ball and colleagues (1998: 215) state: “Since the cost of design decisions can 
be extremely high if they subsequently turn out to be misconceived, it is advisable 
to defer decision making (such as fixing upon initial solution idea for a problem 
or sub-problem) until a range of (possibly better) options have been fully 
explored”. 
With these high-level discussions team members also develop a common sense. 
Task conflict – conflict on personal matters – arising from disagreement about 
decisions or differences in opinions and perspectives related to the task (Jehn, 
1995) can be reduced when team members understand each others’ point of view 
completely. Then they have fewer misunderstandings and important issues are 
discussed immediately. If not, as Van de Vliert and De Dreu (1994 in: Jehn, 1995: 
261) suggested, too little task disagreement can lead to inactivity because a sense 
of urgency is lacking. Fast response is especially required when unexpected 
changes occur, which can be likely in the development of complex new products. 
Hence, although a high degree of task disagreement is resource-consuming in 










effectiveness, high-level discussions among (almost) all team members are 
beneficial. Otherwise, as Hoegl and Gemuenden (2001: 440) state: “If 
discussions and decision making are dominated by some team members, and 
others in the team are unable to contribute their views and ideas, then this will 
have negative consequences on the team’s performance (i.e., quality, costs, time) 
because avoidable mistakes are likely to be made” [emphasis by authors].  
 
Based on the discussion and research finding above, a u-shaped relationship of 
intrateam task disagreement on team efficiency is hypothesized.  
 
H3b: The degree of task disagreement in intrateam problem- 
             solving communication has a u-shaped relation with team  
    efficiency. 
 
 
Within teams, in addition to frequency the team leader role and degree of task 
disagreement in the problem-solving communication are also expected to have an 
influence on team effectiveness and efficiency, while for the communication 
between teams only the frequency is studied. 
 
2.4 Extrateam Communication Æ Team Performance 
The need for frequent problem-solving communication with other teams from the 
NPD project has been highlighted, for instance, by Souder and Moenaert (1992) 
who state that the high complexity of development processes can only be dealt 
with if information is exchanged between the teams.  
In MOMT projects the need for frequent problem-solving communication with 
other teams is mainly based on the interdependencies of the complex design tasks 
due to interfaces. Therefore, this extrateam communication can be described as 
more ‘have to’ compared to the intrateam communication that is more ‘want to’, 
since the members work on the common team goal they are more committed to. 
This perception can cause a more negative influence of the external 
problem-solving communication frequency on team performance than the 
internal one. 
As Kazanjian and colleagues (2000) state, teams that have high levels of 
interdependencies with other teams can be overwhelmed with the need for 
coordinating each design problem; what they term ‘unpleasant constraints’. Or, 
as Hoegl and colleagues (2004: 41) describe, teams “might consider their 
modules isolated and optimize without regarding technical interdependencies 
leading to technical incompatibilities with other team’s designs, which to resolve 
later in the project cost extra time and resources”. 
Although frequent information exchange takes place it does not necessarily 
contribute to team effectiveness and efficiency respectively.  















Extrateam Communication FrequencyÆ Team Effectiveness 
Teams need to communicate with the teams they share strong interdependencies 
with. As Hoegl and Weinkauf (2005: 1291) state: “Given the intense task 
interdependencies between teams designing and developing related modules, the 
success of any one team is dependent on how well their work results integrate 
with that of related teams”. They need to clarify goals and find mutually 
acceptable solutions for the design problems (Levitt et al., 1999) because the 
solutions not only have to meet a set of requirements, but also the interactions 
between these requirements (De Vries, 1994).  
High task interdependence requires a high level of joint problem solving 
between the tasks (Tushman, 1977, 1979; Tushman and Nadler, 1978; Von 
Hippel, 1990) that are assigned to the different teams. Thus, frequent 
problem-solving communication among them is necessary to exchange the 
information required to jointly solve complex design problems. As Hoegl and 
colleagues (2004) found in their research for a multi-team (39 teams) project in 
the European automotive industry, high interdependencies require high levels of 
collaboration between and within the affected teams. Design problems and 
possible solutions can then be discussed together, which positively influences the 
quality of the teams’ output.  
Frequent problem-solving communication with other teams of the project is not 
only important due to the task dependencies but also to gather and process 
information from outside in order to handle the non-routineness in the complex 
NPD process. High complexity needs high levels of external interaction 
(Tushman, 1979) – the exchange of perspectives and ideas with experts from 
other teams (Sethi, 2000). Frequent communication with outsiders, hence, opens 
the team up to new information (Clark and Fujimoto, 1991; Katz, 1982; Katz and 
Tushman, 1981). This increases the amount and variety of information and 
resources available to the team (Brown and Eisenhardt, 1995) that are needed to 
execute new practices effectively (Edmondson, 2003).  
Thus, a certain degree of frequent extrateam problem-solving communication 
is required to be effective in the complex NPD process. 
 
However, when teams interact more frequently with other teams they can be 
overtaken by those teams that are imposing their requirements on them (Hoegl 
and Weinkauf, 2005). Although information needs to be exchanged with the 
interdependent teams for a team to be effective, there is the risk that it will lose 
sight of its own specifications and requirements as a result of the very frequent 
extrateam communication.   
As a consequence the team effectiveness will decrease because the solutions 
found will not be according to their own tasks’ requirements but to the other 
teams’ ones. Due to the high task interdependence with the other teams’ design, 










Hence, very frequent communication with, and dependence on, other teams in 
the MOMT project can have a negative influence on team effectiveness. Since 
frequent communication is a sign of a need for information exchange – due to 
high task interdependencies – it cannot be positive for team effectiveness. With 
this ‘have to’ communication the frequently exchanged information might not be 
used appropriately for solving the assigned complex design problems. 
Additionally, strong limitations are set which make it challenging for a team to 
meet its product specifications and requirements. This means there is a negative 
influence of frequent communication although interaction between the 
interdependent teams is needed.  
Moreover, as the cross-functional members were selected in accordance with 
the team’s tasks, not that much outside knowledge – that would require more 
frequent extrateam communication – should be needed to solve the assigned 
design tasks. 
 
Based on the discussion above, in MOMT projects a certain communication 
frequency is required, not too little and not too much, for a team to be effective.  
 
H4a: The frequency of extrateam problem-solving communication  
         has an inversely u-shaped relation with team effectiveness. 
 
This inverted u-shaped relation of extrateam problem-solving communication 
frequency with team effectiveness will especially apply to teams with high 
extrateam task interdependence. It is assumed to have a more negative shape, 
whereas for team efficiency a linearly negative influence is expected.  
 
Extrateam Communication FrequencyÆ Team Efficiency 
In complex new product development such as MOMT projects there can be high 
task uncertainties due to potential changes in the interfaces or the solutions to 
design problems that can have an unexpected impact on other components of the 
product. As Gerwin and Moffat (1997) emphasize, a team’s technical decision 
(e.g., regarding weight, dimensions, or other properties of the team’s module) 
immediately affect other teams. To deal with such task uncertainties and 
complexity, information among the interdependent teams needs to be quickly 
exchanged and processed so that work strategies can be adjusted (Hoegl et al., 
2004). Otherwise it can take a long time before problems are discovered, which 
results in significant costs and delays (Sosa et al., 2004).  
New information, thus, becomes important, making information exchange 
among interdependent teams essential (Tushman and Nadler, 1978) since it needs 
to be readily obtainable (Poole, 1978). With insufficient communication, 
information about changes may be transferred too late or is unclear (Hoegl et al., 
2004), or too little information may prevent teams from perceiving changes. The 
then required rework of the affected parts often entails delays and additional 
development costs (Ball et al., 1998). 
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However, since frequent extrateam communication is resource-consuming, it will 
be negative for team efficiency. For instance, Hoegl and colleagues (2004) found 
a negative relation of the level of extrateam cooperation for adherence to budget.  
This means the benefits of the increased information-processing capacity to 
accomplish complex design tasks must be weighted against the costs of less 
control and potentially increased response time: “The basic design problem is to 
balance the costs of information-processing capacity against the needs of the 
subunit’s work – too much capacity will be redundant and costly; too little 
capacity will not get the job done” (Tushman and Nadler, 1978: 619). Many task 
interdependencies among the teams of MOMT projects – requiring a generally 
high extrateam communication frequency – hence are a sign of badly executed 
task decomposition8. 
In addition to having the extrateam information timely available for the general 
interdependent design problem solving in the complex NPD, a higher 
information-processing need is likely due to potential changes. Highly 
interdependent teams, thus, will have problems finishing their task on time and 
within budget as they are too dependent on other teams to continue with their own 
work. As information must not only be transmitted, but also evaluated and 
integrated by the team (Poole, 1978), it requires valuable engineering time (Loch 
and Terwiesch, 1998) and makes the information processing costly. 
Moreover, teams can be overloaded with other teams’ priorities and 
suggestions, and prevent them from moving forward according to schedule 
(Hoegl et al., 2004). Such additional information is not useful for teams as it does 
not reduce uncertainty concerning their own course of action (Poole, 1978); 
hence, it negatively influences their efficiency.  
As Souder and Moenaert (1992) state, external inputs should be adequately 
restricted as too much communication can delay crucial decisions and actions. 
 
This means that although a certain extrateam problem-solving communication 
frequency is required, it mainly has a negative influence on team efficiency. 
Compared to team effectiveness, team efficiency is more negatively influenced 
by frequent extrateam problem-solving communication. It seems likely that 
already starting from a relatively low degree, the communication frequency with 
other teams has a negative influence on team efficiency. Therefore, a linear 
negative influence is stated: 
 
H4b: The frequency of extrateam problem-solving communication  
             affects team efficiency negatively. 
 
                                                     
8  As discussed in more detail in Chapter 3, in the process of task decomposition high  
   interdependencies should be largely grouped within teams; thus, frequent problem-solving  
   communication should mainly take place within rather than among teams. 
   
   












It was argued that extrateam communication should not be very frequent. While 
for team effectiveness there needs to be a certain degree of frequent 
communication with other teams in the MOMT project to exchange and process 
information required for solving complex interdependent new design problems, 
for team efficiency there is a general negative influence because of the time- and 
budget-consuming nature of extrateam communication. Similar relations, but less 
negative, are expected for the intrateam communication. As Poole (1978: 495) 
states: “Information is only instrumental if it can be obtained without overly high 
costs and if it is not so vague that it offers no help in reducing uncertainty”.  
Also, the combination of intrateam and extrateam communication frequency 
can have an influence on team performance. For instance, groupthink resulting 
from high interaction within teams could be compensated by high extrateam 
communication frequency, reducing the negative influence of very high 
intrateam communication on team effectiveness. Unfortunately, the sample was 
not large enough to include multilevel effects into the analysis. Hence, the 
potential trade-off of intrateam versus extrateam communication is not included 
in this research. 
2.5 Summary 
In this chapter it was discussed – based on the information-processing theory – 
that teams of MOMT projects are expected to perform well when 
problem-solving communication patterns are according the information- 
processing need for the different performance aspects. Table 2.1 gives an 
overview of the expected distinct influence of problem-solving communication 
on team effectiveness and team efficiency stated in the previous hypotheses.  
But as Katz and Tushman (1979: 160) state: “Task characteristics by 
themselves do not cause communication patterns; rather, projects can develop 
particular communication structures and networks to deal more effectively with 
their information needs”; and also more efficiently. For a MOMT project to 
handle the high information-processing need in the complex NPD process, a 
systematic design approach is needed. It is assumed that design principles have an 
influence on the above-discussed problem-solving communication variables. In 
the next chapter, hypotheses are stated for these intrateam and extrateam 
relationships in MOMT projects. 
 
Problem-Solving Communication Patterns Team Effectiveness Team Efficiency 
Intrateam Communication Frequency. H1a: .         H1b: .          
Intrateam Team Leader Role. H2a: .         H2b: . .        
Degree of Intrateam Task Disagreement. H3a: .           H3b: .        
Extrateam Communication Frequency. H4a: .        H4b:.         
Table 2.1   Hypotheses of the influence of extrateam and intrateam problem-solving 
communication on team effectiveness and team efficiency in MOMT projects  
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